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Operations Modeling SuiteOperations Modeling Suite

• Local operations model for Oroville Facilities operations 
• Hourly time-step
• Simulate power generation on a weekly basis
• Subject to 

– Water budgets from CALSIM II
– Facility operation constraints and criteria

• Results
– Flow conditions and power generation
– Operational scenario used by WQRRS 
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Operations Modeling SuiteOperations Modeling Suite

• Temperature model for Oroville Facilities and 
Feather River

• Hourly time-step
• Simulate reservoir and river temperatures for 

a given operational scenario
• Results 

– Reservoir and river temperature conditions
– Indications of potential operational changes
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Operations Modeling SuiteOperations Modeling Suite

• Flow-stage model for Feather River below Oroville Dam to 
the confluence of the Sacramento River 

• Cross section every ¼-mile
• Generate flow-stage relationship at a given location
• Focus on lower flow conditions (i.e., non-flooding conditions)
• Results

– Static, unless changes in channel configuration
– Flow-stage relationship used by WQRRS and other environmental 

studies
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Operations Modeling SuiteOperations Modeling Suite

DONECALSIM II

• Water supply 
conditions

• Monthly operations
and water budget

Local 
Operations 

Model

Data 
Disaggregation

• Power generation
• Hourly operations

Temperature 
Model

Data
Transfer

• Reservoir temperature
• River temperature

Iteration
Iteration

Flow-Stage 
Model

Flow-Stage 
Relationship



Relicensing Model IntegrationRelicensing Model Integration

CALSIM II WQRRS

HEC-RAS

HYDROPS

Cultural Study Plans

Recreation Study Plans

Environmental Study Plans

Terrestrial Habitat

Instream Flow
PHABSIM

Geomorphic 
Fluvial 12

Visitation

Economics and 
Fiscal Effects

Operations Modeling Suite

Information on
Water Supply, 

Power Generation and 
Water Temperature

Requests and 
Guidelines for 
Operational Changes



Modeling Data ExchangeModeling Data Exchange

•HUGE amount of data

• Data exchange among models 
(Existing as a big happy family)
– Monthly vs. Weekly vs. Hourly
– Different input/output format and definition

• Data exchange beyond models 
(Connecting to the world)
– Study team access and applications 
– Public access and review
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Seminar AgendaSeminar Agenda

• Welcome and Introduction

• Operations Modeling Basics 

• Model Applications

• Q&A

• Lunch

• Operations Modeling Tools

• Next Steps
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• Model Applications
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Matching modeling purposes
Getting right information
Managing modeling efforts

Matching modeling purposes
Getting right information
Managing modeling efforts



Matching Modeling PurposesMatching Modeling Purposes

• "All models are wrong, but some are useful." -
George Box, Professor, U. Wisconsin

• “Entities should not be multiplied unnecessarily.” -
14th century logician William of Occam 
– Law of Parsimony

• Albert Einstein, 
– "Make your theory as simple as possible, but no 

simpler." 
– "For every complex question there is a simple and 

wrong solution."
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Matching Modeling PurposesMatching Modeling Purposes

• Planning studies for Oroville Facilities 
Relicensing Program

• Planning studies for Oroville Facilities 
Relicensing Program

Problem Decision ResultsPlanning

License is 
Expiring

Relicensing 
Program

Solution 
Package 

FERC 
Ruling 

Plenary 
Group

Work 
Groups

Technical 
Teams



Matching Modeling PurposesMatching Modeling Purposes

• Planning vs. Forecasting
– Different focus

• Planning: relationship between causes 
and consequences

• Forecasting: accuracy
– Different criteria

• Planning: reasonableness
• Forecasting: accuracy
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Matching Modeling PurposesMatching Modeling Purposes

• Planning vs. Real-time Operations
– Different level of risk management

• Planning: long-term 
• Real-time: short- and/or near-term 

– Different criteria
• Planning: trends
• Real-time: avoiding jail time
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Getting Right InformationGetting Right Information

• Modeling Errors
– System errors: Assumptions on how the 

system works
– Observation (measurement) errors: Data 

used to calibrate the model, built on the 
above assumptions, for its application

• Modeling Errors
– System errors: Assumptions on how the 

system works
– Observation (measurement) errors: Data 

used to calibrate the model, built on the 
above assumptions, for its application



Getting Right InformationGetting Right Information

• Most of the time, both errors exist!• Most of the time, both errors exist!

True value

Observation
with error boundNOT TO SCALE

Nonlinear Assumption

Caused by system errors

Linear Assumption

Caused by measurement errors



Getting Right InformationGetting Right Information

• Recognizing the Imperfect Modeling World
– Common Sense Led Us to the Moon
– Minimizing Potential System Errors

• Minimizing Impacts of Modeling Errors on 
Decision-Making 
– Focus on Reasonableness and Trends 
– Infer from Relative Changes between Scenarios
– Consider Significance of the Relative Changes in 

a Real-World Sense
– Look Past Unsupported Model Precision
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Seminar AgendaSeminar Agenda

• Welcome and Introduction

• Operations Modeling Basics 

• Operations Model Applications
– Managing Modeling Efforts

• Q&A (Panel Discussion)

• Lunch

• Operations Modeling Tools

• Next Steps
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Managing Modeling EffortsManaging Modeling Efforts

• Operations Modeling Request 
(a Complete One)
– Resource Action based objective(s)
– Criteria and constraints
– Measurement(s) of accomplishment

• Modeling Plan
– Modeling tools and requirements
– Potential decision points for modification

• Responsible Party
– Operations Modeling Coordinator

• Operations Modeling Request 
(a Complete One)
– Resource Action based objective(s)
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• Modeling Plan
– Modeling tools and requirements
– Potential decision points for modification

• Responsible Party
– Operations Modeling Coordinator

Fearless Leader



Managing Modeling EffortsManaging Modeling Efforts

• Operations Modeling Coordinator

• Working closely with requestor(s) 
and operations modeling team
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and operations modeling team

• Responsibilities
– Coordinate model development
– Prioritize modeling requests
– Match modeling requests with operation standards and 

criteria
– Coordinate model implementation
– Ensure exchange of right information
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Hi, I am 
Curtis Creel
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